Coiled coils 1 8 5
The nuclear basket within the NPC is generally constructed from large coiled-coil 1 8 6
proteins: NUCLEAR PORE ANCHOR (NUA) in plants (Xu et al., 2007a) , 1 8 7
MYOSIN-LIKE PROTEIN1/2 (Mlp1/2) in yeast (Rout et al., 2000) , and 1 8 8
TRANSLOCATED PROMOTER REGION (Tpr) in vertebrates (Cordes et al., 1997) . 1 8 9
Coiled coils mediate protein-protein interactions, implying that the nuclear basket 1 9 0 serves as a recruitment platform that brings various factors together within the 1 9 1
nucleus. The yeast FG-nucleoporin complex, Nsp1-Nup82-Nup49 complex 1 9 2 (Nup62-Nup58-Nup54 complex in plants), is held together by coiled-coil interactions 1 9 3 (Bailer et al., 2001 ) and tethered to the NPC scaffold via the N-terminal coiled-coil 1 9 4
region of NUCLEOPORIN-INTERACTING COMPONENT OF 96 kDa (Nic96). The 1 9 5
FG nucleoporins in plants also possess a coiled-coil domain and are thus assumed 1 9 6 also to form a complex (Nup62-Nup58-Nup54 complex). However, Nup93, a plant 1 9 7
homologue of yeast Nic96, has no obvious coiled-coil motif (Tamura et al., 2010) , 1 9 8
implying that the plant FG-nucleoporin complex is tethered to the NPC scaffold via 1 9 9
other interactions.
The α-solenoid fold comprises a two-or three-α helix unit, which is repeatedly 2 0 3 stacked to form an elongated domain with the N-and C-termini at opposite ends of 2 0 4 the molecule (Brohawn et al., 2009 The β-propeller is a disc-like structure assembled from structural modules, known as 2 2 2 1 0 blades, circularly-arranged around a central channel (Chen et al., 2011) . In general, 2 2 3 each blade consists of 4-10 repeats of a four-stranded antiparallel β-sheet motif. The 2 2 4 central channel of the propeller fold is usually funnel-like in shape, with a wider 2 2 5 bottom opening, which serves as entry point to the active site. A set of nucleoporins 2 2 6
was initially identified as β-propellers based on sequence analysis. In yeast, only 2 2 7 SECRETORY13 (SEC13) and SEC13 HOMOLOGUE1 (SEH1) contain the signature 2 2 8
WD-40 repeat motif, and were among the very first β-propellers to be identified ( it consists of a seven-bladed β-propeller, which provides a molecular platform that 2 3 3
mediates multiple interactions with other proteins (Berke et al., 2004) . After this 2 3 4 structure was solved, additional noncanonical β-propeller domains within the NPC 2 3 5
were identified. The β-propellers are widely assumed to serve as protein-protein 2 3 6 interaction sites (Chen et al., 2011) . Peripheral β-propeller domains function to recruit 2 3 7 accessory proteins, whereas those located centrally within the NPC bind 2 3 8
subcomplexes (Strambio-De-Castillia et al., 2010; Grossman et al., 2012) .
The α-solenoid and β-propeller nucleoporins are thought to act as the 2 4 0 structural scaffold of the NPC. Both the α-solenoid and the β-propeller folds provide 2 4 1 extensive solvent-accessible surfaces, which appear well-suited for binding other 2 4 2
proteins. Moreover, the α-solenoid and β-propeller folds seem to be quite robust and 2 4 3
can tolerate significant variation in amino acid sequence while still retaining the core unfolded structure, allowing multiple low-affinity and high-specificity interactions with 3 2 6 transport factors (Strawn et al., 2004) . In fact, in vitro studies show that all FG 3 2 7
nucleoporins appear to have the ability to interact with at least one transport receptor 3 2 8 (Ryan and Wente, 2000) . Bayliss et al. (2000) determined the crystal structure of the 3 2 9
human transport receptor, importin β, and identified its two FG repeat binding sites. only Nup62 has been characterized in Arabidopsis (Zhao and Meier, 2011) . domain (a highly conserved Trp-Pro-Pro motif), which is necessary and sufficient for 4 3 9 nuclear envelope targeting (Meier, 2000) . Two types of plant-specific nuclear 4 4 0 envelope proteins, WIPs and WITs, were isolated and identified as 4 4 1
RanGAP-anchoring proteins (Xu et al., 2007b; Zhao et al., 2008) . Although there is 4 4 2 no direct evidence that WIP and WIT proteins physically interact with the NPC, it is 4 4 3 assumed that they have a functional connection (Fig. 3) . Recently, Arabidopsis WIP Structure of an auxilin-bound clathrin coat and its implications for the mechanism of uncoating. Nature 432, 649-653.
